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HWE B& WELHKRDV G R REEESG (CIRDEER X RE AT Hwm, KiteF
FF I A E CIRIGERAAE . ik RFSPFAAEN SD KR 40 R MM F L5 ABRF K410 R
FoE A0 30 R, AL K R A K B Zea—Longa & At ik # 5 CIRIAEA! i@ i A st i AL R 4030 &
5w 3 BEAT | ARG B AR AR IR G 09 3R dn i T AL, B A M Bk ofe B 02 R I, R ) Zea—Longa AF 22 7 £
BBIE M AR R TR S, FAURIE B R T 69 20 R K R, 4 AL T Rk o A B A 0 Fe 4 G RS
HMEI10R, AFHFNGURKATERESF 2 RIFHEME A 20 Hz 092 F HF D %4 F 1,15 min/ K ,2%/d,
HLETM7do BFRAFBERAKZRTEM TR, TALE RE, AT Zea—Longa AV & I fE LT 55 R
AR Z KK 5 (TTC) F &40 ik st @A R A AP (HE) & &4 BK F & L AR 58 X
T PR PR 5 KR B S e R T ) A AR 5t X —BE(MDA) S BEH AR (GSH) e =4k & T (Fe™ ) &2 3 R
A Se 9% 32 K A M AR S R BB H Ak T B AL B 4(GPX4) Ao lm R BAR K457 R R 11(SLC7A11) & & &k ik
KF, R HBRFRARKK BAUEAZARMGIFLIED(P<0.05); 58 A 0E, 4 F Rk 45 A4
Z I B BB 2 BAL(P<0.05) . HRF R4E AR 2 ik st @ AR b A % (P<0.05) ; HAE AL 40 pb 4
A HHAH I AR @R bR (P<0.05), BAMARZARRBERXTNL, EBRAKLERY, L EK
RN A G RF D AR R R B R 2, RRARKERAER AP m, R AH Y,
5B F R4 i A A 40 A A i A% 58 R 2842 MDA #= Fe 42 33 % (P<0.05) , GSH A2 #4&(P<<0.05) ; 5 4%
AU, A R B D 4 AW AR L K MDA #= Fe* 4 & 3 8K (P<<0.05) ,GSH A & % (P<0.05). 5
B R4 BERY 20 & M) A% 78 K GPX4.SLC7A11 3 5% B 2K (P<<0.05) ; AR 20 bL 28, A 3R 30 )l
YR8 M AR L X GPX4 A2 SLCTATT R KR E R 5 (P<0.05). &# A&V % TH K ECIRI KR
AP E I, BARAY BRI , AR T RS xR T e IR R X

KEEIE B A s B ER A &SRBV G BT SRR RN 4R R BARR
7R 11

LRI A R ORI AL, AR A AR T B S5 EGE SRR SERER , SR L T Y ik A, H
I P40 AL PR I PR, R R AR 2 S R o T O R a9 T 4543 (cerebral ischemia—
IRBE, Hh BUAH A 22 D RE SR A — 2RI RZESAE" . reperfusion injury, CIRI),
e DA = 7 R P ] AP A2 e . DX i o b 3 B SR AT I W5 W], B B0 T A Ml e ot 1 98 T 40405 7 A

SRR 2 PUbE, 5K, AT, 45 . APl G il o FEI8E 40 A5 U 28 D BE M BRE T R [ ). A 2741, 2026,36(3) - 188-196.
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A R R R T EEAE BB T A R T
it 2 5 PR A S | AR 2 s T AL
FE PR R 1 A5 22 Bk 42 75 2 RN R g 2 R 3 A
A . A IR E AL P 4 (glutathione
peroxidase 4, GPX4) 7 B AR 0% 7 W 51 11 (solute
carrier family 7 member 11,SLC7A11) EERIET T
Ja SRR T e BRI N T2
ML AR 3l il 38, % 72 58 0035 42 3h 7 5 ) B, X
CIRT F8 & Y B A2 HLA B A S (H BRI
AR . STk, ARWFFEE A HE 57 CIRT R USRS
W4 B PR B 2%t CIRT K BUpR 22 D g L i 2H 29
PRGN ERIE T AH DGR (R GR 1Y 52 ), SR 15 IR
J7 CIRT I VEFHL
1 MBS5FEE
1.1 s

BEHE SPF L EYE SD KL 40 H, 8~9 Jali , 145
1 280~330 g, I [ HR i B 25 K 2ERME L 3 oy
ST E M A VAT IE S SCXK (H)2020-0001, 52
55 2 ) ) % T H R o B 2 K A SPE 4 S g B i h
O, SE S HF AT IES - SYXK (H ) 2020-0009
TR FR AN« 3SR (2042) C AHRHREE (55+£10) %, %
FHFEILE 12 h: 12 he 5 HORECH 15, 18 5% 101 8] 1F
HIRERIRK . AR T R H M B 2 K58
5 S YIe BEZ 51 2 A (A it 5 0 2021-188) o
1.2 RSN

W A =N Sl P R AL (B 5 - R540) (SO HLEE
MRS 2 48 (1S RFLST ) 40 [ I B ik
18 g BF 47 B A R B 5 Wellengang iz 301 76 97
A (FE [ SVG BRI7 ARG A BRA A, F145  Excellence
Med) ; B AR A A (b 50 B A A IR A W], 5
Epoch) 5 20 21 9] J % % 9 $4 {X (&9 4 ] 3DHI-
ESTECH A 7] , %15 . Pannoramic MIDI) ; 812 & 5
(%445 : Nikon DS-Ril-U3) ,1E & 550 B il (AL .
Nikon Eclipse C1) ¥l [ H 4 Je Btk ot
1.3 RSN

S gRUE CORYI T B IR AR R I A RN
#5:R510-22) ; MCAO B2k (db ot P e B8 A FR 2
A, S . 2832-A5) s IR E -4 (hematoxylin and
eosin, HE) Y4 ¥ . JE (R YL i . BCA £ H 22 & A6 Il i
# & N 1 (malondialdehyde, MDA ) #5328 7 £
/N EUUR GPX4 B 4k (4% %5 43 51 24 : G1005. G1036,
CR2203100,G4300 . GB154327) 4l [ X 1 3% 4 /K
EYR A BRAF; R E T (Fe™) (A BEH K

(glutathione, GSH ) i 71 & . S04k = 2R PU ke (2,
3, 5S—triphenyltetrazolium chloride , TTC ) % 3% (7% 5
43514 :BC1175 . BC5415 .G3005) 4 [ L &3
BHE A BR A 7 5 % il SLCTALL Hik (185 . A13685-
50) 1 [ BB R v AR YR A IR A A

1.4 985051k

1.4.1 CIRTKRABRIE ST K 40 HUEYE SD K RH%
BEMLEC T R I IBRTF AR AL 10 H A #ig] 30 H.
WL K RS2 R e 55 B (1 2K B Zea—Longa
24 o 35T P9 Bl ke A e ST A RS MK G CIRT
BEAY R BRI A SRR I i JBCAT) Rz, 35558
WA . TR RAE #4S HUh 2 M sc kb 55
JF0.5 cm AAEZ) 3 em VI 11, 18 )2 43 B 2 55 20 0 40
Bl ik | SAh Sl kR 5N B ik . e b B B kG O
Uity , T ML 43 X sty Ab 45 FL A Sl bk , BT s Ak
FT—TE 45 , W U sh ki O i sh ik e e 14 .- FER
B35 7 40 8 ik G T 4 7 A Rk 45— Y1 D )
W £ A4 27 18 4 A SLAL B Ik 24 18 ~22 mm , [ 5 28
BRI E MR, 2 AV . T 1 hJFiRBRZR, 58
CIRL K A48 . BT ARA R S FES A
AT AR AN . HEHLEE 3 H CIRTALKER, VI
TE T B JHk , 2 558 P, SR FH PR Bl 2 Al B
TEBOCHUEE L7 SR R G0 T shAS W b A nn L
A B e 1 Bk I 10 B 358 00 3 A5 A, DA DA B e
I P B o AR ) T RS A i 2 2 o o,
TET o M A AR AR — B e A G L AR
i 1z J2 A I 9 e R ML A AR R T R e
P B Je 0 B 3 6 9 R M I A R R TR R .
L1,

THEBSEH 1 K, RH Zea—Longa #f £ Dy BE B

PEA PP CIRIBL Y K Uiz sh D e 0 # . 1T
SYPRAEUTR : 043 JC A2 D REBA 5 1 43, 47 M AT TR
AE 58 AR 5 2 43, ICA TR [l A5 ) 2% Bl (e ) 53 40,
J&AT B o) A 00 5051 5 4 43, TC A EAT , 2K & .
Zea-Longa W43 1~ 3 430 R4S R HE 7 i 2 .
142 S KTk BEALBE RS 5T
20 HR B, 42 AL AL 7 27k o3 A R 21 4 B iR 3
YIZRELA 10 ;s Fel it Al o 1) K B b 55 T3
WIRBET K R, AR RS AR B — B, & 8R
SR R B F A5 55 2 RIF T8, ik
KR EHCE TIRE- & 1 R E % ks
EITAUS B 2 0K 20 Hz, 15 min/¥K,2¥K/d,
BT T do BT AL AR 41 K BUZE A 7] A 1]
BENAEEAZ AR T 10
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Note: the black line represents the left cerebral cortex, and the red line represents the right cerebral cortex.
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Figure 1 Changes in cerebral blood flow before and after rat model establishment

143 WM THEH)E, BAHMEILER 3 H
KR, 28 5 Tt BRI S 20 47 00 WO SR i 3= 0 S ARG
FH AE B3R K ok i 4 20 3% T AR BRI VR L R TR
20 min, HF TTC Y kg M AR AL AL, 55 AR rp
BEAILIEER 3 FK R, 42 13 Jr vk R U 5, 5 6 2
5 R B R IR AT X 2 21, T -80 “CUKAR IR AE,
T JR%: MDA \GSH Fe* & BRI . 4% 41 ) 43 KB
JBR B Ji T i, 44 X FH 100 mL 0.9% 484k 4k 7 A
50 mL 4% Z B BT O NERE T o WSk IO/, 8
ki 20 U290 T 4% Z2 5 W v ] 22 24 h, Bl S U0
FEAE X i L U A TR A7 S AL S I VE 5 wm JEAY
Yl T HE Je 8 Je [R YLt S S pie o A .
1.4.4 WELEFR
1.4.4.1 PPREYREFIHN T U5 K H Zea—Longa
CUEZ R i 7 R A R U N 20 R S s 11
R K R AR RE B B
1.4.4.2 MAEZEHEIAL  SRAH TTC Y R A Bk AR
TR BOA TR AL SUR R B 50 S B,
F 2% TTC K, 37 ChELIEF 10~15 min, 1E
TG L AR 2T o AT X IR K . SR Image]
A P € DX 35 FRURT SR A v A AR A
FETRIAR 7 LB

R TR o 1O = 11 € X B B/ S B AT AR X 100%
1.4.4.3 MAZURIIEE SR HE 3L 605K R
i 20 20055 BEIE A AR Ak o AR X ik ZH 804 00 R i
FUi s 2K G, IR AR R P Y 2 4~5 min, 7K
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ViR W e, DT Y g € 15 s, 2B CBEI K, —
HOR A B, R A B Bt R, T2 B T SR A
X MRHLTERS .

1.4.4.4 MZIUEER  RHJE RGO LN 4100
LU AR AL . AT AE X 2 2 B H BB A2 K
J5 , JE YL W e 8, 4~5 min, K PEJS RH 0.1% vk it
R Ak, B UOK e, YT R K BB T e R
Fot2E WA T S AIE X i 4 2 20T A
1.4.4.5 MDA & =AM BOAK A7 19 8 58 X il 41
4120 mg, 11 0.9% A4 PREE 7K 200 L 213K 248 )
10 000 r/min fIG I (4 °C) B0 10 min, B35, 1
M RFIEE S . O MDA BREF T AR AT TAER,
i FH ol T 6 2% Vi (PBS ) 66 J32 75 B MDA A 04 it 5
PBS(fE 25 F14L) KRG FRiE S 5 MDA TAER 7S
SR VAE95 CTFIEHE 40 min 557 Bl VKIS 5 min,
10 000 r/min & .L> 10 min, £ W B 200 pl 358 T
75 W] 96 FLAR H , 7 FH i AR ARSI 532 nim &b 1 W '
o filbniE LS T A FEAR T MDA B &
1.4.4.6 GSH Fimkzill TR AF 1 45 5K X il 21 21
0.1 g, HPBS #hyk 2 5, A 1T mL 35— , I A
J 8 000 r/min LR (4 °C) B0 10 min; B 5
PRAFET 4 CREI o AR R & U B 45, 4 S e sl =5
F1 it A o S FRE A L 25 200 L T 96 FLAR
FEEARAX A 35 min, K0 412 nm Zb AW GAE . 20
PR 25 A FEA T GSH B & 5.

1.4.4.7 Fe EitAaill  HUARAE I ik 5T X fing 20 21
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0.1 g, A 1 mLiH|—, #4751 2K 246#% . 9 500 r/min
R (4 °C) B0 10 min, B IEWCE Tk BRI, AR
P G B A5, 3 B 25 1 AR SRR
37 “CH#E 10 min J7 , FEG TITA 100 wL 50075 , P96
25 il R AR A FURE SR EPR ¥ 5 min, 10 000 1/min
2.0 10 min, 4351 W B JZ JCHLAH 200 L T 96 £L
M, g FR AL TR 35 min, K20 593 nm &b (14 1 EAH
bR G TR A REA Y Fe & i
1.4.4.8 Z & RO ALK FE X GPX4 Fl
SLCTA11 #5 FI3RIA7KF BAE IX i 2 204 5 00
B RS 2K S SR AT R 8 2 AT R s
52, PBS PRI 3 UK, B S min, VIH R T )5, il in 4
135 M 2 A EH ] 30 min, % i GPX4 F1 SLC7A11
—HL (FERE LB R 1:200) VB &N 4 CIFE 7K ;
W H YR PBS Yk 3 K, B S min, % i1 =4,
37 “CHEEIECHFF 50 min, FAFE P57 I DAPL YL I
FIRBOEMFE 10 min, PBS YRR LTI A, FBLZ¢
JEVK B R E R HOBIE R £ B R AN
W GPX4 8 I FHPE R IR R 4T (98, SLCTATT A
PHPE 23k 2 ar 2580, B9k U0 B ML B 3 41
57, i Ff] Image] #5/H GPX4  SLCTA11 1585
IR
1.5 HiilEJiik

K FH SPSS 26.0 B A TS 115341 . i Bk
A IER 0 LA (x4s) om0 41IH] FLBCR H SR &R

o

RFAA

A B kil e

HRAESE T AR (5 /%

7 225301, 7 25 55 B B EE 3K Bonferroni K 56
T ZEATEB P ELBCR F Tamhane's T2 K556, 1
TR AT G IEAS DA LM (P, Pyy) 138 . IRl L
R A Kruskal-Wallis H &K, 9 7 H 4R A Mann—
Whitney UKi%i, P<<0.05#m 25 HA G .
2 & R
2.1 3 phRDhRERR IS SLELER

S8 AR e, MR o 22 Dy g B PE 4 4
= (P<<0.05) . SR LAL, & SR shIl Zhdl ph 22
HREBHR T /3 4 IL(P<<0.05) . WL 1.

£1 IEWMBTHEESRRERLR(M(P,,P)] 5

Table 1 Comparison of neurological function impairment

Scores

in three groups [ M(P,,P,,) ]

2H 5 n 12 T BB 43
FARA 10 0.00(0.00,0.00)
FERIZH 10 2.00(1.75,2.00)"

BRI 10 1.00(0.75,2.00)?
TS RTFARALE,1) P<0.05; SEAALE,2) P<
0.05,
Note: compared with the sham operation group, 1) P<0.05; com-
pared with the model group, 2) P<0.05.

2.2 SHJRESER B LR

SR FAR L e, A5 2 i B A 1w AR o H A
(P<<0.05). SEIRIALLEL, 4 B iR 3 I 2R 2 I i o
AL AR (P<<0.05) . WLE 2,

40

T HEF AR 1) P<0.05; SHUHLHE,2) P<0.05.
Note: compared with the sham operation group, 1) P<0.05; compared with the model group, 2) P<0.05.
E2 SHEMARTTICLEBRMETLEMRILE

Figure 2 Comparison of TTC staining and infarction area of brain tissues in three groups
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Note: black arrows indicate Nissl bodies.

B3 SHEEMXHERERERIEE/(X400)
Figure 3 HE staining and Nissl staining of the left brain in three groups (x400)

2.4 341X MDA .GSH il Fe* & s L (P<<0.05)., SR A, 4 B 3R sl k2 20 0 ik
S5 TF AR H A, 45 R 2H £ ) i A5 BE X 4H 41 FEBE X MDA il Fe* 7 1 P8R (P<<0.05) , GSH %
MDA il Fe* & B ¥ 5 (P<0.05) ,GSH & &5k  &8E(P<0.05). W2,

%2 3A%RKX MDA .GSH# Fer & &b (7+s)
Table 2 Comparison of MDA, GSH, and Fe** content in left brain of three groups (x+s)

215 n MDA/ (nmol/mg) GSH/(nmol/mg) Fe*"/(pmol/g)
BFARH 3 2.1840.50 196.07£14.07 13.3241.26
T2 3 4.404-0.12" 117.81+£27.72Y 28.65+2.75"
& B R 2l R 3 3.454-0.24? 180.9243.84% 16.804-0.83”

T SR TPARA LR, 1) P<0.05; SR ILH,2) P<0.05,
Note: compared with the sham operation group, 1) P<0.05; compared with the model group, 2) P<0.05.
2.5 3 ENNIX GPX4 fISLCTAILE 1B K SLCTAIL A £k PR SHEMA K, &85k
begs YIZh2H 22 M AR AE FE X GPX4 Fll SLCTA 11 5% G B 4
S BF AR BER A ZE MG RESEIX GPX4, 5 (P<<0.05) , & B GPX4 fil SLCTA11 2 [ # ik T+
SLCTA11 % J6 3 B A (P<<0.05) , R BH GPX4 Fl - &, WL 4 f13k 3,
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2 DU RS - 4 B ARSI 5000 0 1 PP T 05 R B 22 D R S RS T 52 )

fRFARL
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Merge

gl

S SRS ZREA

4 BALEMX GPX4FSLC7TA11 RER KL EE (X 400)
Figure 4 Immunofluorescence staining of GPX4 and SLC7A11 in the left brain of three groups (x400)

®3 ALK GPX4FSLCTA %38 & b5 (v+s)
Table 3 Comparison of GPX4 and SLC7A11 fluorescence

intensity in left brain of three groups (x+s)

28 5] n GPX4 SLC7A11
RFARA 3 1.00£0.21 0.58+0.06
TR 3 0.2140.13Y  0.0320.01"
BRI 3 0.8940.152  0.22240.04?

FH5EFARAILE, 1) P<0.05; SEAL LK, 2) P<
0.05,
Note: compared with the sham operation group, 1) P<0.05; com-

pared with the model group, 2) P<0.05.
3 it
3.1 A SrdRahIgEnl B CIRTK FUIRiRE HE 5% B
A FIhes Ohig

BTSSR R Skl AT KBRS K ik
B ) G I T S R A A A R R ORI
A e J B 5 1) A 0 L B D e el 4R
PR IR S, 2000 R A 1 )2 i I 3 3 3 it B il A4 A
B IS AR AR ) e o DL W S A e
M BR AT A7 A2 R RSO AL . R H e (25 R
7, CIRTAR Y K FRRE FE X A7 77 S 75 (1% 240 o 453 4759 B
MR X AR SR A R &4 Bk
YIRS, KRB 1 28 ) B8 S 451 DT 20 B AR, i A5
BYTE ARk /)N, A BE DX B 2 AR D AR, M e i A

Friis . DL B2 R, 4 B4R 3l 2 Ge % 2 i
CIRL 5 e e . 4 SRSl Akl —Fb
HUAR Sh il 8, v i ik 4 2 1 5 i UL S i
YRS JF i — P Xmr B Sz s 40, MR R
SR DAL N, A Bl R G A 20 I 4% 1
VR G S AL A RO A AR A I 9 R i R O Ak
HEUH PR Beah, & B4R 3hiE2 0 )1 &2
Sl S TH A 2 LR IE WM DA T FE AN I8 35 14 e (L
FEAERMIEN TG R IR, 2 SRS
YIZRTE S CIRT AR S il - e ) S Hg A
PR 7 TR A B TR AR 4 B iR )
YRR a8 {2 #F CIRIB ALK B A 2 DI ek &2 i 245 1
FHFF
3.2 ES#AIIZIGE CIRLK RO HE S
RRBET PR

CIRT )9 BEAIL I 52 4% , I A R WF 92 32 W1, CIRI
() R A U SR S RBE T B UIAH G = a2
SRR AL HE A P Bk B - 2k IR S A T
P % (reactive oxygen species, ROS) & L, #t 11 5| A&
R Tt AL R, B 2 P EANEIE T AR5 2
4 B PR S I 25 mT B I 1A 45 R BE TR 5 3 K Uk
B ot HWBAEALH AT e M LR 240
1 (D 4= B R shll 25 ] e #F SLCTA11 5 GPX4
Fih . SLCTALL 240 M e 22 / 4 Z R 12 n) iz is {4
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() AR A, 0T AR R A0 9 1 AR TR RS B
HEMEH. Bl SRR NI, 4B i A R
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2] fiE 8 oF $2 TF SLCTA11 FIl GPX4 235, M1 319
] R L P S B R R R R BE T, I A DR S
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B AR B 2R BT AL, 7E 2 R A AL R RS R
A AL N B R i GPXA g Mk R & R AE T
MDA J2 8 JTT i S8 Ak i 28 7=, L B o ) 402 S e 24
LA AR B, AL A OK T i 2 bR AR
P BEAh, FeX SRR BT R R A S A e R
TE IR B I BOIR 2SR, Fe fE ELIE 2 FE 40 L 1N ROS
PR T A A - A RGO T- i, I A R BOR =
MDA A= 1, 51 & A A3 0 T AT . AR
SR BN SRR AL, 4 SRS Rl R RS
AN A5 4K X 41 40 GSH 5 i i 2 T4 57, 1l MDA Fll Fe
i BG4 B iR S I 0T e A e
GSH/GPX4 it % , 8 % h i A8 Ak 5 Ak i . 3
5 LIU S5 B0 5 45 R AR, % 9 438 4 B iR 3
YIZRTT % GSH & 29 B R4 e H- k4016 4y il
ik, [T AE MDA 4 A0 B 43 e H BOKSF, iF—
o IR S I 2l A A AR AR A AR AT T Y
1B

4 N £

4 B PRSI R T A RO8GE CIRTR U2 T RE
Ul 2 o 28 T BRAR 7, HEWRAE AL FT g S xR aE T
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YRR EA R, AR AR, X ER
A BB SE M 25 3 1Y A FEVE RN G ROT s HAR, A SR
I ZRPiE CIRL I EARS:FHLH v AR A
AR T B Z P or TR T B, 58 3 S i
T, LUk — 224878 4 B R sh Il 251 11 CIRT Y N T7EAIL
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Effects of Whole—Body Vibration Training on Neurological Function and Ferroptosis
in A Rat Model with Cerebral Ischemia—Reperfusion Injury
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ABSTRACT Objective To observe the effects of whole-body vibration training on the neurological function and ferroptosis in
rat model with cerebral ischemia-reperfusion injury (CIRI), and to explore the mechanism by which whole-body vibration training
ameliorates CIRI. Methods Forty SPF-grade male Sprague-Dawley (SD) rats were randomly divided into sham operation group (n=
10) and model group (n=30) according to the random number table method. The model group rats were sujected to the modified Zea-
Longa wire embolization method to create a CIRI model. The dynamic monitoring of brain blood flow changes before model prepa-
ration, during wire embolization insertion, and after wire embolization removal was conducted using the laser speckle blood flow
imaging system to confirm the manifestations of cerebral ischemia-reperfusion. The Zea-Longa neurological deficit score was used
to evaluate whether the model was successfully established. Twenty rats with successful modeling were randomly selected and ran-
domly divided into model group and whole-body vibration training group according to the random number table method, with 10
rats in each group. The rats in the whole-body vibration training group received whole-body vibration training with a frequency of
20 Hz starting from the second day after the model establishment. The training lasted for 15 minutes each time, twice a day, and was
conducted continuously for seven days. The rats in the sham operation group and the model group received no intervention. After the
intervention, the Zea-Longa neurological deficit score was assessed. 2,3,5-triphenyltetrazolium chloride (TTC) staining was used to
detect the cerebral infarction area. Hematoxylin-eosin (HE) staining and Nissl staining were employed to observe pathological
changes in the cerebral infarction area. Enzyme-linked immunosorbent assay (ELISA) was utilized to measure the levels of malondi-
aldehyde (MDA), glutathione (GSH), and ferrous ions (Fe*") in the cerebral infarction area. Immunofluorescence staining was
applied to detect the protein expression levels of glutathione peroxidase 4 (GPX4) and solute carrier family 7 member 11 (SLC7A11)
in the cerebral infarction area. Results Compared with the sham operation group, the neurological function deficit score in the
model group was higher (P<0.05). Compared with the model group, the neurological function deficit score in the whole-body vibra-
tion training group was lower (P<0.05). Compared with the sham operation group, the percentage of cerebral infarction area in the
model group was higher (P<0.05). Compared with the model group, the percentage of cerebral infarction area in the whole-body vi-
bration training group was lower (P<0.05). In the model group, pathological changes in the cerebral infarction area were significant,
with a reduced number of Nissl bodies, lighter staining, and scattered distribution. In the whole-body vibration training group, the
pathological changes in the cerebral infarction area were milder compared to the model group, with an increased number of Nissl
bodies and more uniform staining compared to the model group. Compared with the sham operation group, the levels of MDA and
Fe’* content in the cerebral infarction area of the model group were higher (P<0.05), and the level of GSH content was lower (P<
0.05). Compared with the model group, the levels of MDA and Fe** content in the cerebral infarction area of the whole-body vibra-
tion training group were lower (P<0.05), and the level of GSH content was higher (P<0.05). Compared with the sham operation
group, the fluorescence intensities of GPX4 and SLC7A11 in the left cerebral infarction area of the model group were lower (P<0.05).
Compared with the model group, the fluorescence intensities of GPX4 and SLC7A11 in the left cerebral infarction area of the whole-
body vibration training group were higher (P<0.05). Conclusion Whole-body vibration training can effectively improve the neuro-
logical function of CIRI rats and alleviate the pathological damage of neurons. The underlying mechanism may be related to the reg-
ulation of ferroptosis.

KEY WORDS ischemic stroke; cerebral ischemia-reperfusion injury; whole-body vibration training; ferroptosis; glutathione per-
oxidase 4; solute carrier family 7 member 11
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